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Lu  Yao-liang 

A short  ran re  attacking  missile  is  an  air-to-air  missile  of  high 
maneuverability,  which  has  been  developed  in  the  recent  ten  years  to  meet 
the  need  of  interceptors  in  short  range  fightings.  This  article  beginning  with 
the  development  £k>  air-to-air  missiles  tries  to  make  a br-'of  description 
of  t e origin,  models  and  the  property  of  short  ran^e  attacking  guided 
missiles. 


$ 

- 
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Af+er  World  War  11,  due  to  the  prolonging  of  life  scan  and  the  con- 
tinuous improvement  of  self-defense  weapon  of  bombers,  it  has  become  very 
difficult  for  an  interceptor  by  using  aircraft  automatic  cannon  to  destroy 
a bomber.  In  addition,  when  an  interceptor  uses  aircraft  automatic  cannon 
to  attack  a bomber,  it  must  occupy  a oos'tion  behind  the  bomber,  which  is 
good  for  attacking  and  which  is  within  the  elective  ran^e  (2°0-l, nO^m'' 
of  the  aircraft  automat ’c  cannon,  ’hit  at  such  a distance,  tve  i ntercemtor 
can  often  be  hit  by  the  scl^-defcnse  weaoon  from  the  bomber.  ’’’or  the 
pur-osc  of  strengthening  the  firepower  of  an  interceptor  and  “nr  satisfying 
tV  rned  in  fighting  with  a bomber,  a mrded  weapon  which  has  great  power 
and  can  proceed  to  attack  at  a longer  6* stance  (beyond  the  attacking  ranre 
of  the  self-defense  weanon  from  a bomber)  is  ur~  ntlv  expected  to  come  nuL . 

oder  such  circumstances,  the  studv  or  manufacturing  the  earl,r  (<*irst 
generation)  air-to-air  miided  missile  he'*a  to  be  underway.  Through  a per  od 
of  development  for  abut  ten  ya°rs,  t'll  se  middle  l°5G*s,  various  tvpes 

as  "Spar  *ow"  1 AP-~A,  ""'ale  n"  ATW-ii, 


of  a-’r-to-air  ai  ded  missiles,  such 


43  and  4C,  "Sidevindre"  1A  AIT-9B  of  TTS;  ''Alkali''  of  USSR;  "vireflash"  o^ 
Britain;  and  Natra  R.  513  of  France  were  all  successfully  manufactured  and 
equipped  in  interceptors  for  use.  As  these  missiles  were  designed  por 
attacking  bombers,  which  at  the  time  had  lower  speed  than  interceptors,  one 
characteristics  of  tactical  use  of  them  was  to  take  a position  suitable 
for  trailing  attacking.  So  the  air-to-air  guided  missiles  of  'hirst  generation 
are  called  trailing  attacking  missiles  (^i/arre  1^ . 


missile  , ‘ ^ 

launching  range- 


'missile 


fttfflUfng  take  off 


Later  on,  because  of 
the  manifest  changes  of  the 
air  destructive  force,  during 
the  period  from  1955  to  1°60, 


■‘■he  b ~mbers  propelled  bv 


piston  engine  of  the  rest 


World  War  11  era  and  l^+er 


Figure  1 Diagram  of  interception  t’  ^sc  propelled  by  tairboproo 
made  by  an  air-to-air 

missile  of  c,irst.  cenera-  were  put  out  o**  service  add 
tion 

roplacod  by  medium  ran~e  supersonic  as  well  as’ subsonic  lor-  range  bombers. 

And  the  traditional  distinction  between  an  interceptor  and  a bomber  has 
also  chanced.  Some  countries  in  the  West  have  manufactured  tactical  planes 
which  can  be  used  as  both  interceptor  and  tactical  bomber.  When  it  is 
necessary  this  kind  of  la  e can  carry  out  nuclear  bombing,  ‘‘•’or  satisfying 
these  purposes,  the  velocity  an'1  climb' ng  limit  of  bombers  have  a -grave ted, 
and  the  advantages  (velocity,  climbing  and  overload  coef ‘’iciency)  for  an 
interceptor  actively  to  take  aim  and  to  attack  from  the  r^re  part  are  theref-re 


lessened,  in  other  words,  it  has  become  more  and  more  difpi”ult  <*or  an 
interceptor  ta'_e  an  advantageous  position  to  attack  a bomber  at  its  rare 
part,  An  interceni&r  is  therefore  required  to  be  ablo  to  make  all-direction 
attack,  namelv  attacking  the  target  from  any  directions,  tail,  side  and 
front  (v?_--ure  2).  ?0r  making  all-direction  attack,  an  interceptor  must  be 


super  rtT:'^,ir.or, ?»  40; 

Russian's  "tel"  ( AA-4) ; ^ri+isb 
ued  Ton"  a-d  ’b’ea.e  "Tiatra"  0^530 
ea  do. 

In  the  late  I960 1 s , Some 

Figure  2 Diarram  of  interception  countries  in  the  West  be^an  to 
mado  hv  an  ,ain_t.o— a-i  t1 

develop  air-to-air  "uided  missiles 
of  third  -e-'. oration.  T'e  new 
development  includes  the  followin':  features: 


Diagram  of  interception 
made  by  an  air-to-air 
missile  of  second  venera- 
tion 


On  the  one  hand,  they  continuously  enlarge  the  attack  ranee  of  V-e 
existing  missiles  and  manufacture  new  Ion"  range  miss’les  which  can  make 
upward  and  downward  attack  of  all-altitude,  such  as  American's  "“''Icon"  Mr'— A , 
"Immortal  bird"  AIif— 54A$  Russin  1 s "Tialic’ous"  (AA— 6);  and  Trane1'  "Matra" 

R.53n.  The  nurpose  o'"  developin'  such  all-altitude  aid  Ion-  ran ~o  air-*o-afr 
"'.idnd  missiles  is  mainly  to  deal  v^th  the  Ion-  distant  invader*  tav*on+ 
of  hi'h  ord  low  altitude  (such  as  cruise  missile). 

Or  the  other  hand,  +he”  try  to  reduce  t!  " minimum  launching  1 * stance 
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to  improve  mobility,  to  enlarge  attack  re  ore  end  to  manufacture 


t.  in  convection 


uper  Iqw  altitude 
tercet 


The  Or4  -in  of  Short  -ian^e  Attac  'n<~  0u‘  -’ed  T'i 


used  by  intercept rs 


acre1 


CIU6S  o 


o o *o  'o^Tn'-p- 


n the  ’fest  nistakinaly  believe  that  in  a 


and  use 


elie4'  + ereby 


battle 


'’"tore*  ‘ a c'’"n^n.  "po^Ip  1'd’nd"*v  " ol’e’re 


P<er-r»  *1  '(**+  NT,/n  '■jr.  n’  r.qf  l(aq  nr,  -*•  ^ C \TOnr^OT\ 


As  a conseque  ce,  many  interceptors  -re  eouipned  with  no  mere  a'rcrof*' 
automatic  weapon  but  missiles  only.  The  TTs  interceptor  F-4B,  '‘or  example, 
is  thus  equipped.  Some  of  the  Russian  interceptors,  fo.llovri.ny  the  ’.Test, err 
fashion,  aro  equipped  with  only  missiles,  t^o.  Many  of  the  Western  ns  wall 
as  the  Russian  military  experts  and  loaders  ''re  those  who  believe  in  the 
•fc He of  all- importance  of  wcanon  the1-  ex°~~er"x.e  the  newer  o f weapon 
ta  try  to  ? nt in'. date  n-'ooles  in  th"  arid  and  to  intimidate  t’ 'erselves  as 
well.  Their  incorrect  conclusion  leads  to  an  o veres tiraat ion  of  a ' r— to— o i~ 
added  missiles.  But,  duriny  the  l?60's,  from  the  exonrie  ce  in  Vietnam 
and  the  third  Middle  East  war  between  Isreal  and  'he  Arabic  nations,  it  has 
proved  that  in  achievin'-  air  supremacy,  the.,  short  ran"e  a'r  battle  is  not, 
out  of  date.  The  Us  interceptor  F-43,  hr  example,  can  car-y  eight  air-to-air 
grided  missiles,  but  it  is  not  very  successful  to  use  these  missiles  to 
attack  enemy  interceptors  in  short  rnn-e  air  battles.  This  is  because  that 
it  takes  a certain  amount  of  time  to  locate  target,  to  prepare  ^r  launching 
and  to  control  the  missile.  When  onyV’/ne  ife ‘ready,  the  chance  o'*  naming 
attack  may  have  been  lost  because  the  enemy  has  moved  to  a new  p 'sit.ion. 

' 01*^0 9 p r*e*f  3.©s  , ■V-q  ‘r,lnTi©  cnri  **r©l.,r  w,ilc6 

maneuvering  **li  "ht  (.circling  with  lar  -e  s3aw*7  to  shun  the  missile.  Accord! 
to  a.  ar+ ' cle  published  in  one  journal  in  the  United  States,  in  the  Vietnam 
war,  the  hit  rate  of  the  US  air-to-air  missiles  (such  as  "Sidewinder"IA 
AIM-9B,  "Sparrow" 111  AIM-^D  and  "Falcon"  ABf-4D)  was  10%.  And  the  Vietnamese 
oeople’s  air  force  collaborated  with  ground  radar  and  using  their  aircarft 
automatic  weapon  reallv  rave  those  Americans  who"wa  t.  missiles  not  automatic 
weapon"  a good  lesson. 
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Knowing  that  one  characteristic 


of  air  battle  ar.on~  intercentors  i 


ort  ran''e  fighting  and  that 


.cbieve  air  supremacy,  s'nce  the  late  1960's 


.tudy  the  problems  concerning  'maided  n'ss:le: 


n air 


o j nnro  re 


:e  then  able  to 


launching  distance  and  increa: 


•■>  T rrv 


ure  cor-nletely  new 


n to  nanuf ic 


•unremc,r,  ? n 


.clan* 


'ore  *Hn'l e,!  beinr  nut  i :to 


is  ooen  eouinr' 


• t decided  to  manufacture 


mpp'pqgm  >\£y"-  '■  '* 

m->  ».i  S':  : : 'im 


. Ja ; ■ ; - 


•nv  v 
V;  N^. 


?i~ure  5 Tialra  R.55"'1  "Glided  missile 
hanp'ir"  underneath  the 
win"  of  a nlane 


one  missile  called  "C  asinp 
Do"”,  and  later  they  changed 
to  develop  a -aiided  missile 
SRAAil.  Rut  ror  several  reasons, 
t’-e  missile  has  not  yet  been 
manufactured. 


besides,  n lr,r"2j  W- s t.  Ce"m° tvt  ind  't^h-/?y  b^  '*°.r  *ho  Ty»TYu 


bp  no  of 


• * ° 1 v ■'ib/!o  * vyiios5_2.e  no  ed  ^enoTTiOUs  Snikc ff  9 \,:'ich  on.n  bo  used  hot''  i?: 


tro  :* 


1+~*  -v»0  - '*n 


oree*'t4on  and  in  short  ranm  ^iphting.  In  the  middle  l^tJ's, 
Sweden  developed  an  air-to-air  -uided  missile  Saab3'72,  which  can  meet  ■■'■■n 
requ'reme  ts  "or  medium  ran^e  inter co  tion  and  short  ran^e  fi":  tiny. 


Accor  ‘ nF  to  th>  r -port  in  a f^reim  Journal,  d.S.S.R.  has  developed 
short  ran~e  air-^o-air  ~u‘  led  missile  AA-T.  It  is  na”ed  by  NATO  as  Hr  Yd". 


Di  fferent  Traces  of  Shor+  Range  Attacking  Hiss4  les 
%p  >•  + 1 o i r>'»c'vntors  i s d ’ ff^i’ont  from  t!'a.t  be+,'oen  bombers 

o * ^■y*caot '>t»s , i m 1 o"  both  sades  dll  have  mat  mobil  r. 

So  if  1 ere  is  not  much  difference  in  property  of  the  intercontors,  on  the 
^ne  hand,  one  side  will  +ry  to  avoid  the  attack  from  the  other,  and  on  the 
o her  ha-  d,  one  side  w'll  try  to  obtain  a:  advantageous  pos'tion  to  at 4 ac - 
+ , v.  r.  rdvfc* n<*  ’'ill  be  developed.  In  '■'■’'der  Jo  avn?d 

■ • o attack  of  a!1  aijw-to-rir  ••uided  nisSile  from  opr -rite  s‘de,  an  inter- 
condor  mns:'  ma  o full  use  of  its 


,7  ’ 


ih-’iu.”  t 


" to 


ip  ^ aside  t'  e 


track  ■'f  the  missile.  :eca”.so  t'm  velocity  pf  t’ a a' r-t o-a *r  rrm-Y  as 


even  the  missile  can  produce  larger  ovorlo 


dius  n*1  its  turn  is  still  very  larre.  If 


mneuver  in- 


to attack  an  interceptor  T- 


If  the  missile  want  to  hi'  the  t 


iline  overload 


which  th  ci 


normnl  direction  overloac 


,;ei  ’’  t)  produced  by  +hn 


necific 


ci  re 


TOO 


.n  air-to-air  miided  missile  fail ‘in  a 


hert  ra.ve  air  battle  is  that  the  mobility  of  the  missile  is  not  rood 


-urn 


an  ntercopbor 


rent  mobil 


norm 


direction  overload.  So  in  the  study  of  nakinr»  new 


po'f  ~p  n 


& nro 


control  st 


he  rudder,  ^or  ins 


arron  ement,  or 


•udde 


s to  prorote  the  norm 


Evade  a tl: 


■e  attac  'inf? 


c 'iro-  Guided 


which  alwnr 


as  to  red  -ce  the  rain 'nun  lame 


o i-'or^ve 


resoord ; nr  tine:  to  incre 


carrying1  pin  e and  tv  e missile  Bill  be  more  secure  and  m-re  reliable  and 
also  it  becomes  simple  to  use  as  well  as  to  maintain  it.  "'or  satis'M.ng 
t ese  requirements , it  has  begun  to  use  new  techniques  in  manu^act’orinrr  ne 
""iided  missiles.  Compared  w'th  the  •"’ormer  ones,  in  aerodynamic  setting, 
guiding  system  , control  system  a d tact' cal  use,  the  new  missiles  show  a.l 
■ heir  c’r -actesisth cs  respectively  in  these  asoec+s: 


1.  Aerodynamic  Setting 

A short  ran  e a* tacking  vu'ded  missile  of  aerodynamic 
usually  has  s Duck  model  aerodynamic  arrangement  . Put  “o? 
promoting  the  lift  power  of  a rudder,  the  Duck  model  rudder 
a new  type  of  structure  and  shape,  such  as  the  Preach  Matrn 
has  a double  Dick  structure  (7imire  n,  1). 

The  Duck  model  nidcior  Is  c^np^sed  o-0  fwo 
sections:  he  fV-ont  section  f’ixed  and 
the  rare  sect 'on  is  movable.  Using  t!ie  tan 


a SPCh  OP  •m  r»in  ~0Tv>n  ^ 1".  ’O  IPlddor 

ca  produce  Teater  control  lifting  power 
to  ~ain  a laare  norm"!  d:roct,ion  overload 
(more  than  35^.  Thus  the  missile  can  '■,re 


mr 

c^=r 


control  *tnrDe 
hr-  purpose  of 
he  “i.Ps  ho  hove 
55*1  o'"*’ e 
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— v»  o H ' ,t,r  ' m rP^“'  o T^3  lOO^'1 

"Si  dewinder"  AIT'-?L  a d f e "Venomous 
Sn0*'0"  of  'Test  Sermanv  uro  double  delt° 
Dick  model  rudder  (^i  ure,  2 and  3).  A 


p's  *"11*0  n The  P'^orerr  or 
new  s’-ort  ra  m attac  -inr  <nr 
missiles.  1.  double  Duck  modi 
rudder,  and  3.  Dick  model 
double  delta  rudder,  4.  and 
wi  nr  less  ad  poldinv  tial  w: 


ruido”  of  this  s'  ape  is  to  make  use  o'’  t:’e  od'-v*  wing,  namely  to  use  edre 


ont'nn'-  to  ‘ a crease  liftin'  do  wen  ad  »o  reduce  resistance 


The  aerodynamic  setting  of  a short  r an-~e  attec’-in*  yu'ded  missile 
3f  '-  -.rust  vector  control  tvpe  is  simplv  a bomb,  "or  bavin-  r*nbil*  t~  of 
M«r!  missile  in  flight,  at  the  rare  pari  -f  the  bo"b,  there  is  a "o1  'u n~ 
tail  ’jing  ( "Agile"  has  eight  pieces,  SR\k"  has  six),  and  the  elding  tail 
:/in~  '.dll  automat  ‘ cally  ot>en  after  the  missile  -as  1o5‘J-  *'  - launch5 ng  tube 
(virire  ",  4a id  5). 


2.  Guiding  System 

Post  of  the  short  ran^e  attaching  -mided  missiles, at  t e present  time, 
use  infrared  control  system,  and  one  of  its  characteristics  is  that  it 
has  a hiyh  decree  of  activeness  a d interfere  ce  resistance.  T'oe  *-cm*ny 
■ead  hns  a wider  vision  ranye  and  trackin'-  anyle. 


The  'is  s”pe”  "Sidev’ nder"  AIM-9L,  hr  exa- ole,  "or  increasing 
activeness  of  its  miny  he*’-*,  a coolin'*  agent  o"  or i -Inal  indium  antimonide 
is  ur’-’d.  The  cool5  - • •othod  is  V*  ns5 ny  a"  air  bottle  carried  on  the  bomb 
Lo  co o.l  it.  The  honin'-  head  o**  "A  ile " a d sune”  "Si dev.'"? nder " AT’— 9L  uses 
o f**  * * 4 co  no  de^r * T3uJi  t-hn  norm  * ^ o ' c 0 

will  not  rcce5-  e a y bac’—rourd  radiation  sue’  as  ol'uds.  Based  on  the 
principle  o5*  doub' o-5”  Iter,  this  technique  is  us5  np  the  difference  of 
radiation  from  he  bach -round  a 1 the  iar~ot  to  filter  out  the  useless 
signals.  In  addition,  J’’'«  ‘ or.in-  Bead  of  both  "Arlle"  and  ouner  "Sidewinder 
AIW-9L  ' as  .-reat  trachin-  capability  and  can  make  over-shoulder  attack 
(Figure  ").  The  attack  range  of  "A‘-ile"  is  larger  than  x and  - 129°,  and 
the  super  "Sidewinder"  Alt'—1 9L  can  ",a'*e  all— direcii on  atta-k.  t'otra.  1 55:'' 

■ ■ r> h ~n c,  ’ 2. '*!'!  “*  **  “ * vGnr»nn , lior,5n^  £«-»••>  so'~so 


infrared  radiation.  Such  a wave  length 


radi a ted  from  the  jet  engine  of 


Issile 

track 


~e  o**  the  missile  is  thereby 


can  be  launched  even  under  the  condition  Figure  # Diagram  of  o'rer 

attack 

of  facin~  t’e  sun,  raining  or  snowing. 


One  is  aerodynamic  control  °nd 


An  aerodynamic  control  system  is  to  use  a controllabL 


urn 


is  renu  re 


the  aerodynamic  setting 
oncerned , 

short  range  guided  missile 


■ement  of  an  aerodynamic  control  t/vne 


usually  h; 


a Duck  model  aerodynamic  arrangemen 


s is  because,  camnared 


Duck  model  mi 


lie,  under  the  condition  of 


feature,  in  orde 


nr  oower 


lifting  power  of  the  Duck  model  rudder,  a double 


to  imnrove 


Duck  model  o: 


double  delta  Dick  model  rudder  i 


r‘ 


ma'n  feature  of  the  control  system  applied  to  a short  range  <ruided  missile 
of  aerodynamic  control  is  to  improve  the  Duck  m del  aerodynamic  control 
by  chnaging  it  'nto  a double  Dick  model  aerodynamic  control (such  as  Matra 
R.55")  ,n'sgie")  or  a double  delta  Duck  model  rudder  aerodynamic  c- ntrol 
(such  as  surer  "Sidewinder  AIM-9L  and  "Venomous  Snake"). 

A thrust  vector  control  is  to  make  th • thrust  of  a rocket  engine 
produce  eccentricity,  and  the  eccentricity  can  be  used  to  produce  a controllable 
normal  direction  moment.  By  this  moment  the  flight  direction  of  a missile 
c,n  be  changed  quickly.  Obviously,  this  is  an  important  way  to  enable  a 
missile  make  quick  turn.  Arson?  the  known  short  ran-e  mrded  missiles,  only 
"Agile",  which  has  been  abandoned,  and  t e British  SRAM;  use  thrust  vector 
control.  But  f e thrust  vector  control  forms  used  by  these  two  missiles 
are  different.  On  the  "A"'le»  it  is  t ’-rough  the  revolving  of  the  tail  nozzle 
on  the  direction  suoposting  stand  to  c ntrol  direction.  T is  thrust  vector 
control  structure, of  which  the  largos L turn  angle  is  20,  has  succeeded 
in  making  "Agile"  turn  15°  in  0.3  second.  And  SRAM'  uses  ton:  revolving  6^ 
the  four  combustion  air  modulation  blades  set  on  the  tall  nozzle  of  the 
rocket  engine  to  change  the  thrust  direction. 


L,  Tactical  Application 


One  the  features 


1 1 <■>  tactidal  arof  cation  of  short  ran--© 


■•aided  miso’les  is  fat  the  launching  dist°  eo  is  ^hnrJ\  The  shortest  ore 
is  onlv  re  "or '•l  und^eu  meters.  The  shortest  launching  ^'stance  of  "A^i."1^", 
p--  nyn  •■  if  onl”  310  me te-”S } Matra  R. 550  "’amie"  is  590  meters  and 
SRAAf  is  only  200  meters.  The  second  feature  is  that  the  decree  or  derondin 


iL. 


on  the  carrying  plane  is  small,  and  the  missile  can  be  independent.  Fo: 


Matra  R. 550  "Ma"i°"  can  be  launched  from  interceptor  "Illusion" 


F-l,  which  can  make  turn  when  the  normal  direct ' on  overload  is  larger 


d it  reouires  no  low  speed  limit  from  the  carrying  plane  eithe: 


The  third  feature  is  that  it  can  use  human  naked  eyes  to  take 


In  addition,  Matra  R. 550  "’brie",  "Venomous  Snake",  Snab3r,2  and  MSSR 


"Aphid"  all  have  wide  attack  ran^e.  0**  Matra  R. 550  "Maple"  the  largest 


attack  ran~e  is  6.5  kilometers  in  intermediate  altitude  and  more  than  10  km 


n hirh  altitude.  Of  "Aphid"  the  largest  attack  ra-.^e  is  7 3cm.  So  these 


iles,  in  addition  to  beiny  used  in  short  ran^e 


In  addition  to  all  those  characteristics  mentioned  above 


ran^o  yuided  miss' le  is  always  of  small 


ore 


re  rood  fur  a li ~ht  intercept or  to  carry  and  to  i 
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